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(57) Abstract: Excellent decarbamylase variants which are more 
advantageously usable industrially are provided by clarifying the 
stereostructure of decarbamylase by X-ray crystalline structure 
analysis and designing molecules aiming at elevating the reactivity 
to the substrates (D-N-carbamoyl- a -amino acids), etc. by using 
the stereostructure. More particularly speaking, provision is made 
of: the stereostructure of decarbamylase determined by X-ray 
crystalline structure analysis, stereostructure models of variants 
thereof and stereostructure models of complexes thereof with 
substrates, products, etc.; a molecular design method with the use 
of these stereostructures; a method of obtaining decarbamylase 
variants by using this method; the decarbamylase variants obtained 
by this method; and a method of designing and producing variants 
of proteins which are similar to decarbamylase in structure. 
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Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 
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Name and mailing address of the IPEA/JP 
Facsimile No. 
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Telephone No. 
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I. Basis of the report 



1, With regard to the eiemesf te of th e lnt c rna tiotml-appHcatfonF* — : : — ■ — 

^ the international application as originally filed 

Qj the description: 

pages , as originally filed 

pages , filed with the demand 

pages , filed with the letter of 



l" | the claims: 

pages , as originally filed 

pages , as amended (together with any statement under Article 19 

pages , filed with the demand 

P a g es , filed with the letter of 



| | the drawings: 

pages > ^ originally filed 

pages , filed with the demand 

pages , filed with the letter of 



| | the sequence listing part of the description: 

P a g es , as originally filed 

Pages filed with the demand 

Pages , filed with the letter of 



2. With regard to the language, ail the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

Q the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
O the language of publication of the international application (under Rule 48.3(b)). 

0 the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

rj contained in the international application in written form. 

1^1 filed together with the international application in computer readable form. 

1 I furnished subsequently to this Authority in written form. 
I I furnished subsequently to this Authority in computer readable form. 

Q The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

^ The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 



The amendments have resulted in the cancellation of: 

I I the description, pages 

I I the claims, Nos. 

I I the drawings, sheets/fig 



5 I 1 This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
— beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70 A 7). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 



1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be 
industrially applicable have not been examined in respect of: 

I I the entire international application. 

1X1 claims Nos. 35 



because: 



the said international application, or the said claims Nos. 



relate to the following subject matter which does not require an international preliminary examination (specify): 

See supplemental sheet for continuation of Box III. 1. 



□ the description, claims or drawings (indicate particular elements below) or said claims Nos. . 
are so unclear that no meaningful opinion could be formed (specify)'. 



□ 



the claims, or said claims Nos. are so inadequately supported 

by the description that no meaningful opinion could be formed. 

no international search report has been established for said claims Nos. 35 . 



2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide and/or amino acid 
sequence listing to comply with the standard provided for in Annex C of the Administrative Instructions: 



[ | the written form has not been furnished or does not comply with the standard. 

[ ] the computer readable form has not been furnished or does not comply with the standard. 
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Supplemental Box 

{To be used -when thfr spaee -m-sry of ihe-preeeding-boxes is-not-suflkienij 



Continuation of: III. 1 . 



The invention set forth in Claim 35 relates to a 
storage medium storing data describing three dimensional 
structures of decarbamylase variants, and is a mere 
presentation of information. It thus relates to subject 
matter which does not require international preliminary 
examination by this International Preliminary Examining 
Authority, under the provisions of PCT Article 
34(2)(a)(i) and PCT Rule 67.1(iv). 
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IV. Lack of unity of invention 



1. In response to the invitation to restrict or pay additional fees the applicant has: 

I I restricted the claims. 

[X] paid additional fees. 

I I paid additional fees under protest. 

I I neither restricted nor paid additional fees. 

I I This Authority found that the requirement of unity of invention is not complied with and chose, according to Rule 68. 1 , 

2- | I not to invite the applicant to restrict or pay additional fees. 



3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13,2 and 13.3 is 
I | complied with. 

not complied with for the following reasons: 

See supplemental sheet for continuation of Box IV. 1 . 



4. Consequently, the following parts of the international application were the subject of international preliminary examination 
in establishing this report: 

I I all parts. 

1^1 the parts relating to claims Nos. K34 
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{To be- usefrwhen the-space-in-any of ihe-precedi ngrhoxes isnoi-su gigiegx) — 



Continuation of: IV, 



The common feature of Claims 1-34 is "crystalline 
decarbamylase" . 

Such "crystalline decarbamylase" was known before 
the filing date of the present invention, being disclosed 
in the document Acta Crystallogr. D. Biol. Crystallogr . , 
Vol. 55 (Part 3} (March 1999), pp. 694-695; therefore, 
said common feature does not make a contribution to the 
prior art and does not constitute a special technical 
feature as stipulated in PCT Rule 13.2. 

Therefore, the inventions set forth in Claims 1-34 
do not constitute a group of inventions so linked as to 
form a single general inventive concept, but comprise six 
groups of inventions, in Claims 1-7, 8-13, 14, 15, 16-20 
and 21-34. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 

citations and expianatinns-suppn^ing jtiirh ^atpmpn^- ----- — — z—^-z 



Statement 
Novelty (N) 

Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-13, 22-30; 32-34 YES 

14-21, 31 NO 

8-13, 22, 24, 26-30, 32 YES 
1-7, 14-21,23,25, 31, 33, 34 NO 



1-34 



YES 
NO 



Citations and explanations 

Document 1: W. H. Hsu et al., "Expression, 

crystallization and preliminary X-ray 
diffraction studies of N-carbamyl-D-amino- 
acid aminohydrolase from Agrobacterium 
radiobacter", Acta Crystallogr . , D Biol. 
Crystallogr. (March 1999), Vol. 55 [Part 3], 
pp. 694-695 

Document 2: EP, 677584, Al 

Document 3: EP, 780473, A2 

Document 4: A. Buson et al . , "Identification, sequencing 
and mutagenesis of the gene for a D- 
carboamoylase from Agrobacterium 
radiobacter", FEMS Microbiol. Lett. (1996), 
Vol. 145, No. 1, pp. 55-62 

Document 5: WO, 94/03613, Al 

Document 6: N. Declerck et al, "Hyperthermostable mutants 
of Bacillus lichenof ormis ot-amylase: 
multiple amino acid replacement and molecular 
modelling", Protein Eng. (1995), Vol. 8, No. 
10, pp. 1029-1037 

Document 7: CO. Pabo, "Computer-aided design of thermo- 
stable proteins", AD Rep. (1989), [AD-A-210 
096] 
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Claims 14-21 

Documents 1 and 5 disclose decarbamylase from a 
species of Agrobacterium. The inventions set forth in 
Claims 14-21 are characterized by specified three- 
dimensional structural topology and the three-dimensional 
structure of the active site, but these features are also 
structures inherent to the decarbamylase disclosed in 
Documents 1 and 5. Therefore, the decarbamylases in 
themselves are indistinguishable. 

Claim 31 

Documents 2-5 disclose decarbamylase variants with 
improved heat resistance (Document 2 in particular 
discloses variants in which Pro 203 , exactly the same site 
as in the variant designed in Example 7 in the present 
application, is replaced by leucine, serine, asparagine, 
glutamic acid, alanine, isoleucine, histidine or threonine 
(Claim 18, etc. ) ) . 

At first sight, the inventions disclosed in 
Documents 2-5 appear to differ from the decarbamylase 
described in Claim 31 in that none of them are obtained by 
a design procedure described in any of Claims 25 to 30; 
however, it is obvious that the products of such design 
are the same and are indistinguishable as variants of 
decarbamylase. 

Claims 1-7 

Document 5 discloses Agrobacterium decarbamylase 
having the amino acid sequence presented in SEQ ID NO: 2 
and the amino acid sequence presented in SEQ ID NO:l cited 
in Claim 1 in the present application. 

Document 5 differs from the invention set forth in 
Claim 1 in that it does not mention crystallization of 
said enzyme. 
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However, Document 1 discloses crystallization of 

-Ag-rofoac-t-e-r^ fa-c-k -t-ha-t - th e- — 

crystals belong to space group P2i and that the crystals 
include a heavy metal. 

Therefore, it would not be difficult for a person 
skilled in the art, given the disclosure in Document 1, to 
attempt crystallization of the invention in Document 5, to 
investigate use of a heavy metal atom and to attempt to 
freeze the resulting crystals using a known technique. 



Claims 23, 25, 33 and 34 

Documents 6 and 7 disclose methods for producing 
protein variants with enhanced functional properties 
starting from the three-dimensional structure of said 
protein, as well as systems and programs for this purpose. 

Documents 6 and 7 do not mention the application 
thereof to decarbamylase; however, Document 1 analyses the 
three-dimensional structure of decarbamylase, and states 
that the object is to obtain heat-stable decarbamylase. 

Therefore, a person skilled in the art could easily 
conceive of selecting decarbamylase as the object of a 
design method for variants disclosed in Document 6 or 7. 
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